Cerebral glucose metabolism in diabetes mellitus.
The brain uses glucose as its primary fuel. Cerebral metabolism of glucose requires transport through the blood-brain barrier, glycolytic conversion to pyruvate, metabolism via the tricarboxylic acid cycle and ultimately oxidation to carbon dioxide and water for full provision of adenosine triphosphate (ATP) and its high-energy equivalents. When deprived of glucose, the brain becomes dysfunctional or can be even permanently damaged. Glucose is stored as glycogen within astrocytes with potential importance for tolerance of hypoglycemia. Glycogen may also be important for the metabolic response to somatosensory stimulation and coupling of blood flow and cellular metabolism. Uncontrolled diabetes has a variety of adverse effects upon brain metabolism and function. Many aspects of function that affect the brain may be indirectly linked to cerebral glucose metabolism. Neurotransmitter metabolism, cerebral blood flow, blood-brain barrier and microvascular function may all be affected to varying degrees by either hypoglycemia or uncontrolled diabetes mellitus.